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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, TMPEABIBISICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATENLHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TEeOMETpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METalpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyYCHHS T€OMETPHUH B HANpPaBICHHH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXICHUM T€OMETPHYCCKUX
abCTpakIuii, COOTHONICHHH PEAThbHOTO M WICAThHOTO0, XapaKTepe OTPaKCHUS
MaTeMaTUYeCKOW HAyKOW SBICHUA W TIPOIIECCOB pPEaTbHOTO0 MHpa, MECTe
Te€OMETPUHU B CHCTEME HAYK M POJIA MaTEeMaTHIECKOT'O MOJICIIMPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUyalmxcsi, a TakXKe KadecTB MBIINUICHUs, HEOOXOMUMBIX I aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBISIETCS OJHUM W3 0a30BBIX MPEJAMETOB Ha YPOBHE CPEIIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAET BO3MOXXHOCTh H3YUCHHsI KakK
JTUCIUILINH €CTECTBEHHO-HAYYHOU HANPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIUICHUE, (OPMUPYEMOE TPH HU3YYECHUH OOYUaAFOIUMUCS
TOHATUHHBIX OCHOB T€OMETPUH M IIOCTPOSHUH IIETIOYKH JIOTUICCKUX YTBEPKICHHH
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HWCIIONB3YIOTCA MPU PEIICHUH 33a7a4 €CTeCTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTSIX AEATENBHOCTU dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIBHOTO OBITHS, (opMma
OTPaXKCHHSI OKPYKAIOIIEr0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSICT pa3HbIE BHUABI y4EOHOW U TPYMOBOH JESITEIBHOCTH,
SABIIICTCS OJHUM W3 MPOPECCHOHAIBHO BAXKHBIX KAadeCTB, MOJITOMY aKTyajbHa
3amaya (popMuUpoBaHHS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBITIUNICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHCHTa B
MOTOTOBKE K MPAKTUYECKOHN JACATEIHHOCTH 10 MHOTUM HAIPABJICHHSIM.



Lens ocBoeHuss mporpammbl ydeOHOro kypca «l'eomeTrpus» Ha 0a30BOM
ypoBHE 00yueHuss — 00IIeoOpa3oBaTebHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  NPUOOpPETeHUs U
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JACUCTBUM,
crienuPUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOT'O MPOAOJKEHUSI 00pa30BaHUs
0 CIENUAILHOCTSAM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAaHUEM T'€OMETPHHU.

[Iporpamma no reoMeTpud Ha ©0a30BOM YpOBHE NpeIHa3HauY€Ha IS
00y4Jaromuxcs CPpeIHEeN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOTO 001ero oopa3zoBanusi. Takum oOpa3om, oOydaroriecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MATEeMAaTHUYECKHE YMEHUS, CBS3aHHbBIC
co crnenuukod TEeOMETpUHM U HEOOXOJIUMBbIC [Jii >KU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb U3YyYUThb F€OMETpUI0 Ooliee
riyOOKO, €clii B JajbHEHIlIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JAEATENHHOCTH.

JlocTrkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIMX 3aAad. [IpHOpUTETHBIMM 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBIsiroTCS:

e (QopMHpOBaHHE TIPEACTABICHUS O TEOMETPUU KaK dYacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (QopMHpOBaHHE TPEACTABICHUS O MHOTOTPAHHHMKAX W TejaxX BpallCHUS
KaK O BXXHEWIINX MAaTEMAaTUYECKUX MOJEINSX, MO3BOJISIOMINX OMKUCHIBATH
Y U3y4aTh pa3HbIC SIBJICHUS OKPY>KAIOLIETO MUPA;

e (opmupoBaHne yMeHHUs pacrlo3HaBaTh Ha YepTekKaxX, MOJENSAX U B
peasbHOM MHUpPE MHOTOTPAHHUKH U T€Ja BPaLlCHUS;

e OBJIAJICHHE METOJIaMH DPEIICHUs 3aJlay Ha MOCTPOEHUS Ha M300paKeHUSX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeHHS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOT'OTpaHHUKaX M TeJlaX BPAlllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIAJICHHE  AJNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  33/1ady;
dbopMupoBaHHME yMEHHS  TPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbBIC
paccyXIeHusI B XOJie PEUICHUs CTEPEOMETPUYECKHX 3aJad M 3aJay C
IPaKTUYECKUM COAEPKAHUEM;

e pa3BuUTHE UHTEJUIEKTYaJbHbIX U TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIbHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKHUX
YMEHUU, KPUTHYHOCTH MBILIJICHUS;

e (dopmupoBanue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU
FEOMETPUM: YMEHHUE pACHO3HABaTh MPOSBICHHUS T'€OMETPUUYECKUX
NOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TPU HU3YYEHUU NPYTUX YIeOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyNIHpOBaTH WX Ha S3BIKE
F€OMETPUM U CO3AaBaTh T€OMETPUUECKUE MOJIEIH, IPUMEHSITh OCBOECHHbBIN
FEOMETPUYECKUN amnmapaT JUisi pelleHUus MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYECHHbIC PE3YIbTATHI.



OTnMYUTENPHON OCOOEHHOCTHIO MPOTpaMMBbl SIBISIETCS BKIIOYEHUE B KypC
CTEpEOMETPUM B Hayaje €ero u3y4yeHus 3aJay, pelIaeMblX Ha YpOBHE
MHTYUTHUBHOT'O MO3HAHUA, U ONPEAeIEHHBIM 00pa30M OpraHu30BaHHas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIILJICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUYEHUIO IIPEIMETA.

[Ipennoutenue oTAaETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON IEATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalIuxcsi B Kypce CTEpEOMETpPHM MPOBOJUTCA 3a CYET pelleHus 3ajad Ha
COo3JaHue  MPOCTPAaHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
OpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOW Ha
HarJsAIHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HATJIITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJITHOTO COJIepKAHUSI.

OcHOBHBIE cozepKaTeNbHble TUHUU Kypca «l'eomerpum» B 10—-11 kmaccax:
«MHororpanHukmn», «[IpsiMble U TIIOCKOCTH B MPOCTpAaHCTBE», «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COJAEPKAaTEeIbHBIM JIMHUAM, HO U IO Trojaam
oOydeHHMs Ha YPOBHE CpeJIHEro 0011ero oopa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOEHHMsl pabouell mporpamMmbl, pacHpelesN€HHbBIM @O0 ToAaM OO0y4yeHwUs,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
HNOHSTHAMYU Y HAaBBIKAMH OCYILECTBIIUIOCH ITOCIIEIOBATENBHO U ITOCTYIATEIBHO, C
COOJIIO/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUSI BKJIIOUAJINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHUX MpEeACTAaBICHUN 00YyYaroIMUXCs, paciiupss U
yrayosss e€, 00pa3ys MpoYHbIE MHOKECTBCHHBIC CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IUVIAHE

Ha uzydenue reometpun orBoauTCA 2 yaca B Henento B 10 knacce u 1 yac B
Hezenmo B 11 kimacce, Bcero 3a iBa roga ooydenus - 102 y4eOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnonoxkeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuieJibHble W CKpelIMBaroIIMecs mnpsmele. llapannenbHOCTs MNPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapajulesbHbIE NPSIMBIE B  IMPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAapauIeIbHOCTh NPSIMOM U INIOCKOCTH. YTJBI C
COHANPaBJICHHBIMA CTOPOHAMHU; YroJ MEXAy NpSIMbBIMH B IPOCTPAHCTBE.
[TapamienbHOCTB MJIOCKOCTEM napaJsuliesIbHbIC IJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocTed. [lpocreiime mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; moCTpOeHUEe CeYSHHIA.

[lepneHIUKYISPHOCTD MPSAMON U IUIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSIMBIE B
OPOCTPAHCTBE, MPAMBIE MApPAUIENbHBIE W MEPHEHIUKYJSPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YrOJ MEXKIY MNPSMOW U
IUIOCKOCTBIO;  JABYIPAaHHBIA  YroJl, JIMHEWHBIM YroJa JABYI'PaHHOIO  yrija.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  TUIOCKOCTH,  TpoeKmus  QUrypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
wiockocren. Teopema 0 TpEX NepreHAUKYIIIpax.

MHoOrorpaHHuKu

[ToHAATHE MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
npu3Ma; TpaHd U OCHOBAHHS MPHU3MBI; MPsSMasi U HAKIOHHAS MPU3MbI; OOKOBas U
IIOJTHAS IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TPaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAsI ¥ TIOJIHAS TIOBEPXHOCTh MUPAMHUIbI; TPABUIIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: TMOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; IPaBUIbHAs IPU3Ma U
MpaBWIbHAS THUpPaMUIA; NpaBWIbHAs TPEYrojbHAs MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO0. IlpencraBneHue o NpaBWIBHBIX MHOTIOIPAHHHUKAX: OKTa’p,
nojexa’ip u ukocasap. CeyeHust npu3Mbl U MUPAMHUJIBI.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTENIBHO TOYKH, HPSIMOM,
IUVIOCKOCTU.  OJJIEMEHTbl CHUMMETPUM B  [HpPaAMUJAX, HapajUIesICNUIEax,
MPaBUWJIBHBIX MHOTOTPAHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAaHHMKOB: pE&Opa, auaroHasld, YIJIblL
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJIOIIA/lb OCHOBAaHWM, TeopemMa O OOKOBOW IOBEPXHOCTU TMPSMOU TMPU3MBI.
[Inomaas OOKOBOM IOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOM IMHPaMHIIbI,



TeopemMa O MmiIomaau yceu€HHod mnupamunabl. [lonstue o6 o0BEMe. OO0BEM
MUPaMUIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HUATUHIPUYECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyiollas M OCh, IJIOMAAb OOKOBOW U MOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHa, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIue U BBICOTa; OCHOBAHUS M OOKOBAsi TIOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IUIOMAIL MOBEPXHOCTH ChEpH.
B3aumuoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
10 b cepol.

N3o0paxenue Ten BpallieHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYCA.

KoMmOuHanuu Tenm BpalleHHMss YW MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienienunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 1apa u miomaasb chepsl.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Cedenus wwimHApa (MapajuieIbHO MW MEPHEHIUKYISIPHO OCH), CEUCHUS
KOHyca (TapajuieIbHOE OCHOBAaHUIO W TMPOXOJSIIEe Yepe3 BEpIINHY), CEUCHUS
miapa.

BekTOpbI 1 KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miockoctu u B npocTpaHcTBe. ClIOkKEHNE U BBIYMTAaHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3AHHBIX C
IPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema
KoopaumHat B mnpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAWHATax. YToid Mexay BekTopamu. CKalgpHOE MNPOU3BEIAECHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMU U IJIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYaYIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMUPOBAaHHOCTHIO YMEHHS TIPUMEHSATH MaTeMATHYECKUE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHUE, COATaHCUPOBAHHBIA PEKUM 3aHITHH U

OT/IbIXa, peryisipHas duznueckas AKTHUBHOCTB); bu3ngecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JeSTETHHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuyHbM  chepaM  MPOQECCHOHATBHON  JCSITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeld mnpodeccnrn W peaTn30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA MPOTSKEHUM BCEU JKU3HU, TOTOBHOCTHIO K aKTHBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUYE€CKON HATpaBJIEHHOCTH.

JKO0JI0rHYecKoe BOCIUTAHUE:



c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, IOHUMAHUEM BIUSHUSA
COLIMATIbHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMATIBHOMN
Cpelbl, OCO3HAaHMEM TJIOOATBHOTO XapakTepa OSKOJOTHMYECKHX MpoliieM;
OpHEHTAIIMEN HA NMPUMEHEHUE MATEMATHYECKUX 3HAHWM MU pelIeHus 3a7ad B
0o0JaCTH OKpy’Karollel cpeabl, IUIAHUPOBAHUS TOCTYNIKOB U OIEHKH UX
BO3MOJKHBIX ITOCJIEACTBUI JJIs1 OKPY/KAOLIEH CPEbI.

IleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOILIECTBEHHOW MPAKTUKU, T[OHUMaHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4ellOBEYECKON JesTeIbHOCTH, 3TaloB €€
pa3BUTHA M 3HAYMMOCTH Ui pa3BUTHS UMBWINW3ALWH;, OBJIAJACHUEM SA3bIKOM
MAaT€MAaTUKA M MaTeMaTU4YeCKOM KyJbTYpOHM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYK) U HUCCIEAOBATENBCKYIO NESITENBHOCTh
WHIVBU1YaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Yu4eOHOTO MpeaMera
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEpPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsMUY, YHUBEPCATbHBIMU Pe2YNAMUSHLIMU 0eUCMBUAMU.

1)  Vuueepcanvuvie = nosmasamenvuvle  Oelicmsusi,  0becnevuUsaom
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECCcOo8 00yuUarwuxcs (oceoeHue
Memo008  NO3HAHUSL ~ OKpYMCarnujeco  Mupd,  NpuUMeHeHue  JI02UYEeCKUX,

UCce008amenbCKux onepayuli, ymeHuil pabomamo ¢ ungopmayueti).

ba3oBble ornueckue AefcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKH MAaTEMAaTHUYECKUX
OOBEKTOB, MOHSATUH, OTHONICHUH MEXIYy MOHATUAMH; (HOPMYIHPOBATH
OTpeJeICHHs] ~ TMOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJacCu(pUKAIIMU, OCHOBAHUS Il OOOOIICHUS W CpPaBHEHHUS, KPUTCPHHU
IPOBOJAMMOTO aHAJIN34;

e BOCIpPUHUMATh, (OPMYTUPOBATH M  MPeoOpPa30OBBIBATH  CYKICHHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YACTHBICE U OOIIHE;
YCIIOBHBIE;

e BBISBISAITH  MaTeMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npotuBopeunss B (aKTaxX, [AaHHBIX, HAOJNIONCHHUSIX U YTBEPKICHHSIX;
npenjaratb ~ KPUTEpUH NI BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e JIeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATEIILHO JI0KA3aTelIbCTBA MaTEeMaTHYECKUX
YTBEPKJECHUN (MIPSIMBbIE M OT MPOTHUBHOTO), BHICTPAMBATH apTyMEHTAITUIO,
MPUBOIUTh TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;



BbIOMpaATh CMOCOO pelleHHus Y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOAAIUNA C YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebCKue qeCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEJOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOoOIEMYy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOE, (opMUpOBATH  THUIOTE3Y,
apryMeHTHUpPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJAUTH CaMOCTOSTEIILHO CIUTAHUPOBAaHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIo
0o0BbEKTa, SIBICHMS, NPOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SABJICHUSIMHU, MPOIIECCaAMU;

CaMOCTOATENIbHO (POPMYNIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIOJCHUS, UCCIIECOBAHUSA, OLEHUBATh JJOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

POrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKe BBIJBUTaTh
IPENOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

2)

BBISIBIIATE JAe(DUIIMTE MHGOPMAIIUK, JAaHHBIX, HEOOXOJMMBIX JJi OTBETa
Ha BOIPOC U JIJIs PELICHUsI 3a]1auu;
BbIOMpaTh  MHPOPMALUIO W3  WCTOYHHKOB  PA3IUYHBIX  TUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHOOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,
CTPYKTYpHpPOBaTh MH(OpMAIUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATH TpadUUECKU;
OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicmeus,  00ecneuusarom

CchOpMUPOBAHHOCMB COYUATBHBIX HABLIKOE 00YUAIOUJUXCAL.
OO01menue:

BOCIIpUHMMATh ©  (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSMH U LIETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHHs 3a1a4l, KOMMEHTUPOBATh MOJYyUYECHHBIN pE3yJIbTaT;

B X0JI¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIAEMOM TEMBI,
poOJIEeMBI, perraeMoi 3aa4n, BEICKA3bIBATh UJICH, HAIIEJIICHHBIC HA TTOUCK
pEUIeHUs; COMOCTaBJSITh CBOU CYXKIEHUS C CYXKICHHSIMU JPYTrUx
YYaCTHUKOB JHaliora, OOHapy»XMBaTh pa3jinuue U CXOJCTBO IMO3UIUK; B
KOppeKTHOU hopme GOpMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;
OpEeACTaBIsATh  PE3yibTaThl  pELIeHHs  3aJayd,  SKCIEPUMEHTA,
UCCIEJOBAaHUsA,  IPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YUETOM 3a]]a4 IPE3EHTALMU U OCOOCHHOCTEN ayJUTOPUH.

CoTrpyaHn4yecTBo:



e IMOHMMATh W  HCHOJNb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
MHIUBUIYAIbHON pabOThI PU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATD LIEJIb
COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPraHU3allil0 COBMECTHOU
paboThl, paclpeAenaTh BUAbI padboT, JOroBapUBaThCs, 00CYKIaTh MPOLIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTHOJIEH;

e yYacTBOBATh B IPyNHOBBIX (hopMax paboThl (0OCYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M HHBIE); BBIIOJHITH CBOI YacTb pabOThl U
KOOpJMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH YJ€HaAaMU KOMAaHJbI;
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

3) Vuusepcanvnvie  pecynamuenuvle Oeticmaus, obecneuugarom
Gopmuposarue cmMviCiI08bIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

e COCTaBJIATH IUIaH, aJITOPUTM PELICHUS 3a/1ayu, BEIOUPATh CIOCOO pelIeHus
C YYETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOM
uH(pOpMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIbHOM pedIeKCHMH KaK OCO3HAHMS
COBEPIIAEMbIX JTEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BIAJIeTh CIOCOOAMU  CaMOIIPOBEPKH, CAMOKOHTPOJIsS —Ipolecca U
pe3yabpTaTa pelieHns MaTeMaTHYeCcKOi 3a1auu;

e INPEIBUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTHb IpU pPELIEHUU
3aaud, BHOCHUTb KOPPEKTHBBl B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAWIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

e OIICHHBAaTh COOTBETCTBHUE pe3ylbTaTa LEId U YCIOBUSM, OOBACHATH
OPUYUHBL JOCTH)KEHUS WIM HEIOCTHKEHUS DPE3ylbTaTOB JEATEIbHOCTH,
HaXOJIUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KIJACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPSAMas, IIIOCKOCTb.

[IprMeHATh aKCHMOMBI CTEPEOMETPUU M CIICICTBUS W3 HUX IPU PEIICHUU
reoOMEeTPUUYECKUX 3ajay.

OnepupoBaTh NOHATUSAMHU: MAPAIIICTBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TNIOCKOCTEM.

KnaccuduumpoBaTe B3aMHOE pPacCIOIOKEHHE NPSAMBIX W IIJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSAMU: JABYTPaHHBIM Yyroj, TpaHW JBYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yIJia; JUHEHWHBIA Yroj JIBYTpaHHOTO YyIJa; TrpajgycHas Mepa
JIBYTPaHHOIO yTJIa.



OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBIMTYKIIbIN
MHOTOTPAaHHUK, JIEMEHThI MHOTOTPaHHUKA, TPABUIBHBIN MHOTOT'DAaHHUK.

Pacno3snaBaTh OCHOBHBIE BHUJBI MHOTOI'PAHHUKOB (NHpaMuaa; MpHU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienumes, Kyo).

Knaccupunupoath ~ MHOTOTpaHHUKH, BBLIOMpass ~ OCHOBaHUS  JUIs
Kiaccupukanuu (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHbBIC
MHOT'OTPaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBbI, TTapajlIeJICIIUIIC/Ibl).

OnepupoBaTh NOHATHAMU: CEKYIIAs MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METOJI CIEOB.

CtpouTh CceuU€HHUS] MHOTOIPAHHUKOB METOJOM  CJIEJIOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HaAXO0XAEHHE T€OMETPUUYECKUX BETUYMH MO0 o0pa3laM WIH
aIropuTMaM, TMPUMEHSS W3BECTHBIE AHAIUTUYECKHUE METOJbl TMPU PEHICHUH
CTaHJAPTHBIX MAaTEeMaTUYECKUX 3aJlay Ha BBIUMCIICHUE PACCTOSHUU MEXKTY TBYMS
TOYKaMHU, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIHBAOIUMHUCS TTPSIMBIMHU.

PemaTh 3a1aun Ha HaAXOXJACHHE T€OMETPUUYECKUX BEJTUYUH MO o0pa3liaM WIH
aIropuTMaM, TPUMEHSS HW3BECTHBIE AHAIUTUYECKHE METOJbl TPU PEHICHUH
CTaHJAPTHBIX  MaTeMaTHYeCKUX 3aJad Ha  BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOUIMMHUCS TNPAMBIMH, MEXKIYy MPSAMOA M IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMHU, IBYTPaHHBIX YIJIOB.

Boruucnsats 00bEMBI U TIIOMIAIM TTOBEPXHOCTEH MHOTOIPAHHUKOB (TIpU3Ma,
nupaMuaa) ¢ TPUMEHEHHEM (QOpMYJ;, BBIYUCIATH COOTHOLICHUS MEXIY
TUIONIAISIMU TIOBEPXHOCTEM, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MNOHATUSAMH: CHMMETPUS B NPOCTPAHCTBE; LIEHTP, OChb U
TUIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO HA YepTexax M
PUCYHKaX.

[IpumensaTy reomeTpuueckue (aKThl NI PEIMICHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANoJaraminX HECKOIbKO IIarOB PEIIEHUs, €CIU YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

[IpuMmeHAT, mpocTeiiMe NPOrpaMMHBIE  CpPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI P PELUICHUH CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBoauTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEpPHOCTEW B MPUPOJE U
KU3HU, pACTIO3HABATH MPOSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MONy4YEHHbIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH peajbHbIC
CUTyallud W TPUMEHATh H3Y4YEHHBbIE MOHSATUS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM FEOMETPUUYECKUX MMOHATUHN U TEOPEM, aliapara aareopsl; penaTh
MPaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHHUEM T€OMETPUUECKUX BETUUMH.



11 KVIACC

OmnepupoBaTh MOHATHAMH: IWIMHIPUYECKAs TOBEPXHOCTh, OOpa3yIoIIne
WIMHIPUYECKON  MOBEPXHOCTH;  IHWJIWHAP;  KOHMYECKas  IOBEPXHOCTH,
oOpa3ylolue KOHUYECKON MOBEPXHOCTH, KOHYC; cpepruyeckasi MIOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHAP, KOHYC, cdepa U map).

OOBIACHATH CIOCOOBI MONTYYEHHS TEJl BpALICHUSI.

KnaccudunmpoBath B3aiMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHITHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CJIO, OCHOBAaHWE LIAPOBOIO CJIOs, BHICOTA IIAPOBOTO CJOS;
L1aPOBOM CEKTOP.

Bbraucnsate  00bEMBI W IUIOMIAAM  TIOBEPXHOCTEW  TeN  BpallleHUs,
reOMETPUYECKUX TN C MPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHUK, BIIMCAaHHBIH B chepy #
ONMCaHHBIA OKONO cdepsl; cdepa, BHUCAHHAS B MHOTOIPAHHUK WIA TEJO
BpAIICHUS.

BbaucnsTh COOTHOIICHHUS MEXKIY IUIOMIAAsIMU TIOBEPXHOCTEH U 00BEMaMu
IIOJO0OHBIX TEI.

N300paxkath m3yuaembie (DUTYpBI OT PpYKH U C TMPHUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInosiHATH (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPOPETHPOBATH M MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B MIPOCTPAHCTBE.

BbInONHATE  IEHCTBUSA  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a1at0T.

[TpumeHsATH TpaBUIIO NapaIeIenuIea.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, Yrojd MEXIy
BEKTOPAMHU, CKAJIIPHOE MIPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHbIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxoautb cyMMy BEKTOPOB U NMPOU3BEACHUE BEKTOpPA HA YUCIIO, YOI MEXIY
BEKTOpaMH, CKaJSIpHOE TMPOWM3BEICHUE, PACKIAIbIBaTh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh MJIOCKOCTh YPaBHEHUEM B IEKApPTOBOW CUCTEME KOOPIUHAT.

[IpumenaTy reomerpuueckue (aKTbl I PEUICHHS CTEePEOMETPUUECKHUX
3aJa4, MPENoIaralolux HECKOJIbKO IaroB PEIIeHHs, €ClIU YCIOBUS TPUMEHEHHUS
3a/1aHbI B IBHOU (hopme.

Pemarp mpocteiiiine reoMeTpuyecKkue 3ajadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOA.



Pemate 3amaum Ha [0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOLICHUN U
HAXO0XJEHUE F€OMETPUUYECKUX BEITMYMH MO 00pa3iaM Wik alropuTMam, IpUMEHss
M3BECTHBIE METO/bI IIPU PELICHUHU CTaHAAPTHBIX MaTeMaTUYECKUX 3aay.

IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

IIprBoauTH HpHUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PacIlO3HABATh IPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallUM MW IIPUMEHATH HW3Y4YCHHBIE IMOHATHUS B IPOLIECCE IIOMCKA pPELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJEMbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $A3bIKE TIE€OMETPHUM, WCCIENO0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrnapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Komrpoapueie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenieHne B cTepeoMeTpuIo 10
[IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MJIOCKOCTEN
3 HepneHnmfyns[pHOCTb MPSIMBIX 12
IJI0CKOCTEM
4 Yrubl MeXy IPSMBIMHU U INIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 0




11 KVIACC

KoanuecTBo 4acoB DJIEeKTPOHHbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTiueckue (undgpossbie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypebi
1 Tena Bpamenus 12
2 OO6bEMBI TET 5 1
3 BekTophl ¥ KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, o6o01IICHNE, v 1
CHUCTeMaTH3allus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxeHuss Ha pUCYHKaX:
n300pakeHus IIOCKOCTEH, MapalleIbHbIX
MIPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

IlonsThs: MEPpECCKArOIMECHA IIIIOCKOCTH,
NEpECCKaromurecs npsamMasd U MI0CKOCTb

IlonsThs: MEpECCKArOIMECHA IIIIOCKOCTH,
NEpECCKAroIMEC IpsaMas U MIOCKOCTb

3HaKOMCTBO C MHOTOI'paHHUKAMHU,
n300pakeHue MHOTOI'PaHHUKOB Ha
PHUCYHKAX, Ha MPOEKIIMOHHBIX YePTEeKaAX

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOIPaHHUKOB

ITouaTtue 06 aKCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMETPUN: AKCHOMBbI
CTCPCOMECTPHH U CICACTBUA U3 HUX

[ToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

[ToHsTHE 00 AKCHOMATHYCCKOM




IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUHM U CIICJICTBUS U3 HUX

TTonsaTue 00 aKCHOMATUYECKOM

10 MOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI 1
CTEPEOMETPHUH U CIEJCTBHUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B

11 MIPOCTPAHCTBE: MEpPECcCEeKaroINecs, 1
napajulesibHble U CKpeIUBaroIIuecs
TIPSIMBIC
[MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B

12 NPOCTPAHCTBE: TAPAIIENBHEIE NPAMBIC B 1
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSMBIX
[MapannenbHOCTh PSMBIX H IIOCKOCTEH B

13 npocTpaHcTse: [lapannensHOCTh NpAMON 1 1
MJIOCKOCTH

14 VYTIBl ¢ COHaNpPaBJICHHBIMA CTOPOHAMH 1

15 Yroa Mexay IpsIMbIMU B IPOCTPaHCTBE 1

16 YT0J1 MEXKTy IPSAMBIMU B IPOCTPAHCTBE 1

17 [TapamienpHOCTh MIIIOCKOCTEM: 1
napajuieNibHble MJI0CKOCTU

18 CpoiicTBa napauieabHbIX MIIOCKOCTEN 1
[Ipocreiiye npocTpaHCTBEHHbBIE (PUTYPHI

19 Ha TUIOCKOCTH: TETpadip, KyO, 1
napasuiesienumnes

20 [TocTpoenue ceueHuii 1

21 ITocTpoenue ceueHuit 1
KonTtposneHas padota no teme "[Ipsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE. 1
[TapaniensHOCTh NPSMBIX M IIIOCKOCTEH"

23 [lepnieH IUKYIAPHOCT NPAMOU U 1

IIOCKOCTH: ICPICHAUKYJIAPHBIC IIPAMBIC B




IIPOCTPAHCTBE

[IpsiMble napajienbHbIe U

24 NEPIEHUKYIISIPHBIE K INIOCKOCTH

o5 [IpsimMble nTapajuIeabHBIE U
NEPIEHUKYIISIPHBIE K INIOCKOCTH

26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

27 [Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH

8 Teopema 0 psIMOM NTEPIIEHIUKYIIAPHON
IIJIOCKOCTH

29 Teopema o0 psIMOI TEPIIEHIUKYIISIPHON
IIJIOCKOCTH

30 Teopema o psIMOI NTEPIIEHIUKYIIIPHON
IIJIOCKOCTH
[lepnieHIMKYIIAp M HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JIO0 THIOCKOCTH, PACCTOSTHUE OT
MPAMOM 70 IIIOCKOCTH
[lepnieHIMKYIIAp M HAKJIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IFIOCKOCTH, PACCTOSTHHUE OT
IIPSIMOM J10 IJIIOCKOCTH
[lepnieHIUMKyIIAp M HAKJIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IIFIOCKOCTH, PACCTOSHUE OT
IIPSIMOM JI0 IJIOCKOCTH
[lepneHIuKyIIAp U HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IIJIOCKOCTH

35 Vbt B IPOCTPAHCTBE: YTOMl MEXKY
MIPSIMOM U IJIOCKOCTBIO

36 JIBYrpaHHBIN yroJl, TMHEHHBIN yroi
JBYTPAHHOTIO yIJa

37 JIByrpaHHbIN yroJ, JUHEHHBIN YroJ




JIBYTPAHHOTIO yIJia

38

[lepneHIUKYIAPHOCTD INIOCKOCTEN:
MIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

39

[lepneHMKYISIPHOCTD INIOCKOCTEN:
MIPU3HAK NEPHECHAUKYIIPHOCTHA ABYX
IIJIOCKOCTEN

40

[lepneHMKYISIPHOCTD INIOCKOCTEN:
MIPU3HAK NEPHECHIUKYISIPHOCTHA ABYX
IIJIOCKOCTEMN

41

Teopema o0 TpEX nepneHaNKYIIpax

42

Teopema 0 TpEX nepneHANKYIIpax

43

Teopema o0 TpEX nepneHANKYIIpax

44

KonTtponsHas pabota no temam
"TlepneHAUKYIIPHOCTD TPSAMBIX U
LAl

mwrockocTer" u "YTiael Mex Iy NpSIMBIMU U
IIJIOCKOCTSIMA"

45

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOT'PaHHUKA, BIITYKJIbIE U
HEBBINYKJIbIe MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA

46

[Ipu3ma: n-yroybHas npu3Ma; TpaHu U
OCHOBAaHUS IPU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
TIPU3MBI

47

[Mapannenenunen, npsIMOYTOJIbHBIN
napaJulesIenune/ U ero CBoicTBa

48

[Mupamuaa: n-yroiapHasi nupaMuza, TpaHu U
OCHOBaHME MPaMH/JIbl; OOKOBas U MOJIHAS
MOBEPXHOCTh TUPAMU/IbI; IPABUIIbHAS U
yced€HHas mupamuia

49

HpaBI/IJ'ILHLIC MHOT'OT'paHHUKH: TIOHATUC




MPAaBUILHOIO MHOTOTPAaHHUKA; IPAaBUIIbHAS
npuU3Ma U IpaBUIIbHAS TUPAMUJIA;
MpaBHIIbHAS TPEYTOJIbHAS IUPAMUAJIA U
IIpaBUJIbHBIN TETpa’Ip; KyO

[IpencraBnenue o NpaBUILHBIX

50 MHOTOTPaHHUKAX: OKTA3P, JOACKAIP U 1
HKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, TPSMOM, TIIOCKOCTH.
o1 DneMeHTbl CAMMETPUU B TUpaMuUax, 1
napajuieNienumne/1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX
52 Berurcnenue 3J1eMeHTOB MHOTOTPAaHHHKOB: 1
pé06pa, muaroHau, yribl
[Tmomaae 60KOBOY MOBEPXHOCTH M TMOJTHOM
53 MMOBEPXHOCTH MPSMOM TTPU3MBI, TUIOIIA/Ib 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
MTOBEPXHOCTH MPSIMON TTPU3MBI
[Tmomaabs 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTH MPABUIILHOM MUPAMHUIBI, 1
TeopeMa O IJIOMATH OOKOBOM MOBEPXHOCTH
YCEUEHHOM IMUPaMHMIbI
55 'I‘<OHTpOJ'IBHaSI pabora 1o Teme 1
MuororpaHHuku"
56 ITousaTtue 06 06BEME 1
57 O06BEM TMpaMuUIBI 1
58 O06BEM TUpaMuUIBI 1
59 O06BEM TUpaMHIBI 1
60 O06BEM TUpaMHIBI 1
61 O06BEM npu3MBbI 1
62 O06BEM npu3MbI 1
63 O06BEM npu3MbI 1




KonTponsHas padora o Teme "O0bEMBI
MHOTOTPaHHUKOB"

64

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIHS
65 3nanuil. [loctpoeHue ceueHwmii B
MHOTOTPaHHHKE

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHUU. BeIKCIIEHHE PACCTOSHUMI: MEXIY
66 JIBYMsI TOYKAMH, OT TOYKH JI0 TIPSIMOH, OT
TOYKH JIO TUTOCKOCTH, MEX]TY
CKPEIIHUBAOIIUMHUCS TTPSIMBIMU

67 Hrtorosas koHTpoJbHAs paboTa

[ToBTOpEeHME, 0600IIIEHNE CHCTEeMaTH3aITUs
3HaHUU. BeI4nciieHne yrioB: Mexay

68 CKPEIIMBAOIIIUMHUCS TTPSIMBIMH, MEXTY
MPSIMOH M TUIOCKOCTBIO, IBYTPaHHBIX
YIJI0B, YIJIOB MEXAY III0CKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, AMameTp;
IO/ MIOBEPXHOCTH CHephl

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miaomaab chepsl

N3obpaxenue chepsl, mapa Ha
mmockocTu. CedeHus mapa

HI/IJ’H/IHHPI/I‘-IGCK&S[ IMOBCPXHOCTD,
00pa3yromue MIIHHIPUIECKON
MOBEPXHOCTH, OCh IIMITHMHIPUICCKON
MTOBEPXHOCTH

Hunuuap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MTOBEPXHOCTHU

N3obpaxenne MuiInMHApa Ha TII0CKOCTH.
PazpépTka nmnunapa. Ceyenus

IUIUHIPA (TTIOCKOCTHIO, TTapajlIeIbHON
WJIM MIEPIEHAUKYISIPHOM OCH IIMIIMHAPA)

Konunueckas IOBCPXHOCTD, o6pa3y}oume
KOHHUYECKOM IMOBCPXHOCTH, OCb U
BCPIIMHA KOHMYECKOM IIOBCPXHOCTH

Konyc: ocHOoBaHue U BepIlMHa,
oOpa3ymolas 1 0Ch; IIoNaasr OOKOBOM 1
MOJIHOU MOBEPXHOCTH

YceuéHHblIi KOHyC: 00pasyromue u




BBICOTA; OCHOBAHHUS U OOKOBas
MMOBEPXHOCTh

N300pakenne KOHyca Ha IIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM 1
OCHOBAHHIO,  IJIOCKOCTHIO, IPOXOISIIECH
4yepe3 BEPUINHY)

11 KoMOuHarms ten BpameHus u 1
MHOTOTPaHHUKOB
MHororpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsr; chepa, BIEcaHHAS B 1
MHOTOTPAaHHUK WJIH B TEJIO BPAICHUS

13 [Tonsitne 06 06b€Me. OCHOBHBIE 1
CBOMCTBa 00BEMOB Tel

14 O06bEM TIUIMHAPA, KOHYCa 1

15 O06bEM 1rapa 1 wiomass chepsl 1
[TonoOHbIE TENa B MPOCTPAHCTBE.

16 CoOOTHOIICHHS] MEXKTY TTOIIAISIMHU 1
MMOBEPXHOCTEH, 00bEMaMH TIOTIOOHBIX TEIT

17 KOHTpOJ'IBI;IaSI '?a6OTa o teMam "Tena 1
Bpamienus" u "O0bembl Ten"

18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE 1

19 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB 1

20 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
Paznoxenune BekTopa 1o Tpém

21 HEKOMILTaHapHBIM BekTopaMm. [IpaBuio 1
napajuiesienunea
Pemenue 3aaa4, CBI3aHHBIX C

22 IIPUMEHEHUEM MTPaBWJI JEUCTBUH € 1
BEKTOpaMH

23 [IpssmoyronpHas cucteMa KOOpAUHAT B 1

IPOCTPAaHCTBC. KOOpI[I/IHaTBI BCKTOpA.




[Ipocrenmue 3aga4u B KOOpAMHATAX

24

VYron mexy Bekropamu. CKaspHoe
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mexy NpsMbIMU U
IIJIOCKOCTSIMH

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIeHUN TEOMETPUYECKUX 3a1a4

27

KonTtponsHas padota o teme "BekTopbl
1 KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpEeHue, 0600IICHNE U
cucrtemaTusanus 3Hanuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

29

[ToBTOpEeHUE, 0600IIEHNE 1
cucteMmaru3anus 3HaHni. OCHOBHBIE
¢urypsl, GhakTel, TEOPEMBI Kypca
TJIAHUMETPUHU

30

[ToBTOpEeHue, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
IJIAHUMETPUHU U METOJIbI MX PEIICHHS

31

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHul. 3agadu
TJIAHUMETPUHU U METOJIbI MX PEIICHHS

32

[ToBTOpEeHUE, 0000IICHNE 1
cuctemarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
CTepEOMETPUU

33

Htoropas KOHTPOJIbHAasA pa60Ta

34

[ToBTOpEHue, 06001IeHNE U
cUCcTeMaTH3aIlHs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
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